The effects of reproduction performance of sows may be subject to the degree of progress growth and development of their reproductive system. The aim of the study focused on the effect of the growth rate and meatiness on the potential fertility of gilts. In total, developmental stages of reproductive organs of gilts of two breeds Polish Large White (n = 100) and Polish Landrace (n = 100) were used. The animals were divided into three groups depending on their daily gains (≤ 850 g, 851 -1000 g and > 1000 g). Feed efficiency was similar in each group, and amounted to 2.91, 2.57 and 2.34 kg/kg, respectively. Meat content in carcass demonstrated significant differences (P ≤ 0.01) between three groups for the Polish Landrace breed (61%, 61% and 59.2%, respectively). An adverse effect of a high growth rate was confirmed for uterine weight (P ≤ 0.05), vaginal and cervical length (P ≤ 0.01), total length of the uterine horns (P ≤ 0.01) and uterine capacity (P ≤ 0.01) mainly in the Polish Large White breed. Similarly to ovarian volume, ovarian weight showed significant differences (P ≤ 0.01; P ≤ 0.05), however disproportionately to the rate of growth. The most favourable properties have been demonstrated in the Polish Large White characterized by moderate growth rate (P ≤ 0.01). Research on the scope of the assessment growth and development of the reproductive system of prepubertal gilts is very limited. Thus, this study brings important data about factors affecting morphometrical characteristics of the uteri, ovaries and oviducts of gilts.
The number of piglets born and weaned from sow during the year is currently one of the most important characteristics affecting the effective production of pigs. Some researchers are of the opinion that the established genetic improvement in terms of musculature of the pigs kept today worsens the reproductive performance features in sows (Eliasson et al. 1991; Rydhmer et al. 1994 ). Pig reproduction is influenced by nutrition (Tydlitát et al. 2008) , especially if the process of protein deposition in the body is accompanied by a low feed intake and high feed efficiency (Kerr and Cameron 1995) .
One of the most significant factors restricting fertility of gilts and sows may be the state of growth and development of their reproductive system (Rillo et al. 2001; Dybała et al. 2004; Szostak 2010) . The morphometrical evaluation of the reproductive system of gilts before reaching sexual maturity could be a useful indicator for the estimation of early potential and actual fertility of sows. The test factors influencing growth and development of the reproductive system becomes of more practical importance in this context.
The aim of this study was to assess the impact of the growth rate of the gilt's body weight, feed efficiency and carcass meatiness on the state of development of the reproductive system in Polish Large White and Polish Landrace breeds.
Testing Station (Różycki and Tyra 2010) . Routine examination covered growth rate of female pigs from a body weight of 30-100 kg. The animals were kept in the individual pens with straw. Gilts were fed ad libitum of feed mixture containing 13.00 MJ/kg metabolizable energy and 12.8% of crude protein. The animals were slaughtered at a body weight of approximately 100 kg. The fattening assessment of gilts included: age at slaughter, body weight, average daily gains, feed consumption per 1 kg gain and the meatiness. The gilts were divided into three groups A (n = 46), B (n = 97) and C (n = 57) according to average daily gains ≤ 850 g, 851 -1000 g and > 1000 g, respectively.
Complete reproductive systems of gilts collected directly after slaughter served as material for morphometric evaluation. After dissection of the reproductive systems, vaginal length was measured and the uterus was separated including the cervix, oviduct and ovaries. The weight of the uterus with the broad ligament was then determined and after separation the uterine weight was measured without the ligament. Measurements of cervical length, length of the uterine horns (right and left) and length of the oviducts (left and right) were taken. In order to obtain a more comprehensive description of the size of uterus in the analyzed gilts the ratio between the weight and length of the uterus (g/cm) was calculated. Analysis of the uterine capacity was based on the method applied to determine the capacity of cavernous organs developed by Brudnicki et al. (2001) and modified for the purpose of uterine capacity measurement at the Department of Pig Breeding of the University of Technology and Life Sciences in Bydgoszcz. Detailed description of the procedure is presented in our previous study (Kapelański et al. 2012) . Ovaries were subject to detailed analysis involving determination of their weight and volume by immersing the ovaries in a calibrated measuring cylinder containing a predetermined volume of saline.
Both the arithmetic mean (x) and standard deviation (s) were calculated. A two-way analysis of variance ANOVA/MANOVA was performed allowing for the breed and growth rate of the gilts. The significance of differences between the analysed groups was estimated using the Duncan test. The STATISTICA 8 PL (2008) computer software was used for calculations. Table 1 shows the fattening and slaughter traits of PLW and PL gilts depending on their daily gains within a test period from the weight of 30 kg to 100 kg. Gilts coming 20 from the group with the lowest gains compared to other groups (P ≤ 0.01) were also the oldest (184.41 days) at slaughter. There were no differences (P ≤ 0.05) between the two breeds of gilts in terms of daily gains, even though the PL gilts were slightly younger at slaughter than the PLW gilts. Feed efficiency was very high in gilts from the groups showing daily gains above 1 000 g/day and did not exceed 2.4 kg/kg compared to other groups (P ≤ 0.01). Estimated carcass musculature was very high and showed significant variation depending on the rate of growth only in the PL gilts (P ≤ 0.01). Considerably lower meatiness characterized the animals with the largest daily gains compared to the slowest growing gilts. Table 2 shows the impact of growth rate on the morphometric characteristics of the reproductive system of gilts. Uterine weight without the ligament in PLW gilts was significantly (P ≤ 0.05) lower than in PL gilts, regardless of the growth rate. Taking into account the weight of the uterus with the broad ligament, the differences between the breeds were significant (P ≤ 0.05) only in case of the gilts with the biggest daily gains and between the gilts with the largest and smallest gains within the PLW breed. The PLW gilts from group A had the heaviest uteruses compared to group C (P ≤ 0.05). Cervical length 21 showed no significant variability between the breeds and thus a highly significant negative impact of the growth rate on this section of the reproductive organ was demonstrated with regard to the mean value for both breeds. The slowest growing gilts exhibited the greatest cervical length (P ≤ 0.01). The total length of the uterine horns was the highest in gilts with the smallest daily gains below 850 g/day (P ≤ 0.01, P ≤ 0.05). The PLW gilts were characterized by a lower capacity of the uterus compared to PL gilts (P ≤ 0.01). The vaginal length analyzed in the course of this experiment in gilts of both breeds was significantly (P ≤ 0.05) shorter in the fastest growing gilts than in the slow growing ones. Table 3 shows the characteristics of the oviducts and ovaries. Both in the slow growing gilts of group A and the fast growing group C the length of the oviduct was very similar and even. The length of the right oviduct, however, was significantly shorter in PLW gilts 22 than in PL gilts (P ≤ 0.01). Conversely, the length of the left oviducts was the same in gilts of both breeds. It seems that the differences in paired glands or reproductive organs are somewhat random and their differentiation is not subject to any fixed rules. The weights of the right and left ovaries differed unsystematically between the compared groups of gilts, both in terms of the breed and growth rate. The weight sum of both ovaries (right + left) in PLW gilts with moderate rate of growth (group B) was significantly (P ≤ 0.01) higher than in the slow growing gilts of group A. Similarly, the volume of both ovaries combined showed significant differences in the size of the ovaries, disproportionately to the growth rate of gilts within the PLW breed only (P ≤ 0.01). Gilts characterized by a moderate growth rate demonstrated the largest ovarian volume. The average size of both ovaries calculated for animals of both breeds was also the smallest in the fastest growing gilts compared to those with a moderate growth rate (P ≤ 0.01).
Results

Discussion
The rate of growth reflects the balance between synthesis and degradation of proteins in the body (Kristensen et al. 2002) . The shift of cell metabolism towards increased deposition of proteins promotes higher body weight and carcass musculature growth. At the same time, faster growing animals demonstrate higher weight of internal organs in proportion to the increase in their body weight (Koong et al. 1982; Klindt et al. 1999) .
Adequate developmental state of the vagina and cervix play a substantial role in the process of gilt fertilization and mating efficiency. Previous research on the effects of the vaginal and cervical length on the fertility of gilts involved measuring the depth of catheter penetration of these sections of the reproductive tracts during the first mating (Rillo et al. 2001; Tarocco and Kirkwood 2002; Dybała et al. 2004) . It was shown that the total vaginal and cervical length in gilts may be a good predictor feature of the size of the litter. Larger litters were delivered by gilts with longer sections of these genital tracts (Dybała et al. 2004) .
The length of the uterine horns limits the possibility of embryo implantation, determines proper development of foetuses and is a good predictor of litter size (Wu and Dziuk 1995; Vallet 2000) . The results of research carried out by Eliasson et al. (1991) and by Kerr and Cameron (1995) indicated negative relationship between fertility and the increase in meatiness and feed efficiency. The results of our study also suggest a slower development of the uterus in gilts of both breeds demonstrating a very rapid growth but these gilts were younger. It cannot be unambiguously stated that the growth rate of gilts caused differences in the growth and development of their reproductive system. The age may have a greater importance, requiring further research. More intensive growth of the reproductive system of slowly growing gilts was found in research carried out by Szostak (2010) .
Another feature characteristic of the potential fertility of gilts is the volumetrically determined capacity of the uterus. This trait, in our opinion, characterizes the possibility of providing ample space for the foetuses during pregnancy, ensures their adequate arrangement and proper development of the placentas (Bartol et al. 1993) . Data obtained in the course of our study showed no relationship between the capacity of the uterus and the growth rate of gilts, it did, however, reveal a significant difference between the compared breeds.
The prepubertal period and the occurrence of regular cyclic changes in the ovarian function are preceded by dynamic metabolic and hormonal changes modulating the size of the ovarian follicles and the shape of the ovaries. Beltranena et al. (1993) identified two types of gilts distinguished by low and high episodic frequency of luteinizing hormone (LH) secretion pulses to the circulatory system, regardless of the growth rate of gilts. Gilts with a high frequency of LH pulses were characterized by a higher volume of fluid in the ovarian follicles, greater uterine weight and higher concentrations of estradiol 17ß in plasma and follicular fluid compared to gilts with lower frequency of the LH output. In the opinion of these authors (Beltranena et al. 1993) , the variation in the course of sexual development is an innate characteristic independent of the intensity of feeding and fatness of gilts.
Certain differences observed in the course of this study in the size of ovaries occurred in PLW gilts only, positively distinguishing the group of gilts with a moderate growth rate demonstrated during the test period from the groups with the lowest and highest growth rates.
In conclusion it should be emphasized that the properties connected with the development of the reproductive system in prepubertal gilts showed a less favourable development of the reproductive system in gilts with very high growth rate and feed efficiency, particularly in PLW gilts. Faster growing gilts were also younger.
Further studies will clarify the extent to which the development of reproductive systems of gilts is affected by age and growth rate.
